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(57) ABSTRACT

A device identification method, a communicative connection
method between multiple devices, and an interface control-
ling method are disclosed herein. The devices include a first
device and at least one second device. The first device
includes a touch-sensing interface and a first wireless com-
munication module. Each second device comprising a second
wireless communication module and physical contacts
arranged with a distinct pattern. The communicative connec-
tion method includes steps of: sensing a multi-touch input by
the touch-sensing interface when one of the second devices is
currently placed upon the touch-sensing interface of the first
device; identifying the second device currently placed upon
the first device by matching the multi-touch input with the
distinct pattern; and, forming a wireless communicative con-
nection between the first wireless communication module of
the first device and the second wireless communication mod-
ule of the matched second device.

16 Claims, 9 Drawing Sheets
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providing a first device
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sensing a multi-touch input on the first
device
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distinguishing the second device by
matching the multi-touch input with the L/
distinct patterns of different second
devices

S302a

the multi-touch w Y
matches one of the patterm>————
’ in the library
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¥ \// A

the multi-touch input is
treated as a regular touch
mput or registered as a
new pattern into the
library
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Fig. 5
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forming a wireless
conmmunicative
connection between the
first device and the
maiched second device
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1
DEVICE IDENTIFICATION METHOD,
COMMUNICATIVE CONNECTION METHOD
BETWEEN MULTIPLE DEVICES, AND
INTERFACE CONTROLLING METHOD

BACKGROUND

1. Field of Invention

The present application relates to controlling method
between multiple devices. More particularly, the present
application relates to controlling method for establishing a
communicative connection between devices.

2. Description of Related Art

Recently, portable communication devices become com-
mon belongings to everyone in modern society. For example,
mobile phones, personal digital assistants, smart phones and
tablet computers are widespread in various applications. Por-
table communication devices are popular because the devices
have high portability and various functions (such as internet
surfing, multimedia message transmitting, file sharing, docu-
ment editing, photo shooting and paper reading).

In order to maintain high portability, most of the portable
devices are regulated by limited sizes and limited weights.
Therefore, wireless storage devices (e.g., a stand-alone hard
drive accessible through Wi-Fi connection) are developed as
a storage extension for the portable devices. In some prac-
tices, the portable device can not share files with the wireless
storage device directly. The portable device and the wireless
storage device are usually connected through another wire-
less access point.

In some other practices, the portable device may be con-
nected to the wireless storage device via a Peer-to-Peer (P2P)
protocol such as Wireless Fidelity (WiFi) direct. However,
users must manually set up the wireless connection (selecting
the target device to connect, typing in the password, config-
uring other parameter of the connection) between the portable
device and the wireless storage device. It is not user-friendly
to common users and also confusing when there are many
other devices around the portable device.

SUMMARY

An aspect of the present application is to provide a device
identification method, which includes steps of: providing a
first device comprising a touch-sensing interface; providing
at least one second device, and each second device compris-
ing a plurality of physical contacts arranged with a distinct
pattern; sensing a multi-touch input by the touch-sensing
interface when one of the second devices is currently placed
upon the touch-sensing interface of the first device; and,
identifying the second device currently placed upon the first
device by matching the multi-touch input with the distinct
pattern.

Another aspect of the present application is to provide a
communicative connection method between multiple
devices. The devices include a first device and at least one
second device. The first device includes a touch-sensing inter-
face and a first wireless communication module. Each second
device comprising a second wireless communication module
and physical contacts arranged with a distinct pattern. The
communicative connection method includes steps of: sensing
a multi-touch input by the touch-sensing interface when one
of the second devices is currently placed upon the touch-
sensing interface of the first device; identifying the second
device currently placed upon the first device by matching the
multi-touch input with the distinct pattern; and, forming a
wireless communicative connection between the first wire-
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2

less communication module of the first device and the second
wireless communication module of the matched second
device.

Another aspect of the present application is to provide an
interface controlling method of a wireless communicative
connection between multiple devices. The devices include a
first device and at least one second device. The first device
includes a displaying interface, a first wireless communica-
tion module and a touch-sensing interface integrated on the
displaying interface. Each second device includes a second
wireless communication module and a plurality of physical
contacts arranged with a distinct pattern. The communicative
connection method include steps of: sensing a multi-touch
input by the touch-sensing interface when one of the second
devices is currently placed upon the touch-sensing interface
of the first device; identifying the second device currently
placed upon the first device by matching the multi-touch input
with the distinct pattern; forming a wireless communicative
connection between the first wireless communication module
of the first device and the second wireless communication
module of the matched second device; and, splitting a screen
on the displaying interface into a first partition and a second
partition.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be more fully understood by reading the
following detailed description of the embodiments, with ref-
erence made to the accompanying drawings as follows:

FIG. 1 is a flow chart illustrating a device identification
method according an embodiment of the disclosure;

FIG. 2 is a functional block diagram illustrating a first
device and second devices according to an embodiment of the
disclosure;

FIG. 3 is an external view illustrating the first device
according to an embodiment of the disclosure;

FIG. 4A, FIG. 4B and FIG. 4C are external views illustrat-
ing different second devices according to some embodiments
of the disclosure;

FIG. 5 is a flow chart illustrating a communicative connec-
tion method between multiple devices according to an
embodiment of the disclosure;

FIG. 6 is a flow chart illustrating an interface controlling
method between multiple devices according to an embodi-
ment of the disclosure;

FIG. 7A and FIG. 7B are schematic diagrams illustrating
the relationship between the first device and the second
device according to two embodiments of the disclosure; and

FIG. 7C is a schematic diagram illustrating exemplary
manipulations between two partitions according to an
embodiment of the disclosure.

DETAILED DESCRIPTION

Reference is made to FIG. 1. FIG. 1 is a flow chart illus-
trating a device identification method according to an
embodiment of the disclosure.

The device identification method is configured to be used
between multiple devices, including a first device and one or
more second devices. By utilizing this device identification
method, the first device may identify which one of the second
devices is near the first device and is ready to be communi-
catively connected with the first device.

As shown in FIG. 1, step S100 is performed for providing
a first device. Reference is also made to FIG. 2 and FIG. 3.
FIG. 2 is a functional block diagram illustrating the first
device 100 and second devices 200a, 2005 and 200¢ accord-
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ing to an embodiment of the disclosure. FIG. 3 is an external
view illustrating the first device 100 according to an embodi-
ment of the disclosure.

In this embodiment, the first device 100 includes a touch-
sensing interface 120. In addition, the first device 100 may
includes a displaying interface 130, a first wireless commu-
nication module 140 and a first storage unit 160. The touch-
sensing interface 120 can be integrated on the displaying
interface 130 (as shown in FIG. 3). In practices, the first
device 100 can be a tablet computer, a Mobile Internet Device
(MID), a laptop computer with a touch-sensing function or
any equivalent portable device with the touch-sensing inter-
face 120.

The first wireless communication module 140 can be a
communication transceiver based on a protocol selected from
Wireless Fidelity (WiFi), WiFi direct, Zigbee, Near Field
Communication (NFC) and Infrared Communication.

As shown in FIG. 1, step S102 is performed to provide a
second device. Reference is also made to FIG. 4A, FIG. 4B
and FIG. 4C. FIG. 4A, FIG. 4B and FIG. 4C are external
views illustrating different second devices 200a, 2005 and
200c¢ according to some embodiments of the disclosure.

As shown in FIGS. 4A, 5B and 5C, each one of the second
devices (2004, 2005 and 200c¢) includes a plurality of physical
contacts arranged with a distinct pattern. In practices, the
second devices 2004, 2005 and 200¢ can be stand-alone hard
drives, external hard disks, or any data storage device with
wireless accessibility.

For example, the second device 200a shown in the embodi-
ment shown in FIG. 4A has four round-shaped physical con-
tacts 220a (which can be anti-slip pads for holding the second
device 200a on an external surface) disposed on one surface
of outer casing of the second device 200a. Four round-shaped
physical contacts 220qa are arranged at specific positions on a
surface of the second device 200a.

On the other hand, the second device 2005 shown in the
embodiment shown in FIG. 4B has eight round-shaped physi-
cal contacts 2205 (which can be anti-slip dots for holding the
second device 2005 on an external surface). Eight round-
shaped physical contacts 2205 are arranged at specific posi-
tions on a surface of the second device 2005.

In addition, the second device 200¢ shown in the embodi-
ment shown in FIG. 4C has two line-shaped physical contacts
220c¢ (which can be anti-slip lines for holding the second
device 200c¢ on an external surface). Two round-shaped physi-
cal contacts 2205 are arranged at specific positions on a
surface of the second device 200c.

As we can see from FIG. 4A to FIG. 4C, each of different
second devices (such as 200a, 2005 and 200¢) has its own
physical contacts arranged with a pattern different from each
others. The pattern of each second device 2004, 2005 or 200¢
can be differentiated by sizes, total amounts and/or shapes of
physical contacts 220a, 2205 and 220c¢, and also be differen-
tiated by spacing distances and distributions between physi-
cal contacts 220a, 2205 and 220c¢. In other words, each of the
second devices has the physical contacts with a distant pattern
in this embodiment.

As shown in FIG. 2, each of the second devices (i.e., the
second device 200a, 2005 or 200¢) further includes a second
wireless communication module 240 and a second storage
unit 260.

The second wireless communication module 240 can be a
communication transceiver based on a protocol selected from
Wireless Fidelity (WiFi), WiFi direct, Zigbee, Near Field
Communication (NFC) and Infrared Communication.
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In the following paragraphs, the second device 200q is
taken as an example to interact with the first device 100 for
demonstration, and the disclosure is not limited therein.

When the second device 2004 is currently placed upon the
touch-sensing interface of the first device, step S104 is per-
formed for sensing a multi-touch input by the touch-sensing
interface 120 on the first device 100. In this case, the multi-
touch input will match the physical contacts 220a arranged
with the distinct pattern of the second device 200a.

Afterward, step S106 is performed for identifying the sec-
ond device (i.e., the second device 200q in this case) currently
placed upon the first device 100 by matching the multi-touch
input with the distinct patterns of different second devices. In
this case, the multi-touch input will match the distinct pattern
corresponding to the physical contacts 220a of the second
device 200aq, such that the first device 100 may acknowledge
that the second device 2004 is currently placed upon the first
device 100.

Itis noted that, the first device 100 may identify one second
device from the second devices (e.g., the second device 200a
in this case) by a relative distribution between the physical
contacts (or relative coordinates of the physical contacts) of
the matched second device. Therefore, the second device
(2004a, 2005 or 200¢) is not limited to be placed along a
specific direction upon the first device 100.

Inthe same way, when another second device 2005 or 200¢
is placed upon the first device 100, it can be identified by
matching the multi-touch input with the distinct patterns of
different second devices 2005 or 200c.

In an embodiment of'this disclosure, user may easily estab-
lish a wireless commutative connection between the first
wireless communication module 140 of the first device 100
and the second wireless communication module 240 of one of
the second device (200a, 20056 or 200¢) by placing the second
device (2004, 2005 or 200c¢) upon the touch-sensing interface
120 of the first device 100.

Reference is made to FIG. 5. FIG. 5 is a flow chart illus-
trating a communicative connection method between mul-
tiple devices according to an embodiment of the disclosure.
The communicative connection method is based on the
device identification method in aforesaid embodiment.

The communicative connection method can be used
between the first device 100 (referring to FIG. 2 and FIG. 3
and aforesaid embodiments) and the second device 200a,
2005 and 200c¢ (referring to FIG. 2 and FIGS. 4A-4C and
aforesaid embodiments).

As shown in FIG. 5, step S500 is performed for sensing a
multi-touch input by the touch-sensing interface when one of
the second devices is currently placed upon the touch-sensing
interface of the first device (also referring to step S104).

Afterward, step S502 is performed for identifying the sec-
ond device currently placed upon the first device by matching
the multi-touch input with the distinct pattern.

In this embodiment, the first device 100 further includes a
library configured for storing a plurality of patterns corre-
sponding to different second devices (e.g., the distinct pat-
terns of the physical contacts on the second devices 200a,
2005 and 200¢) and a plurality of wireless communication
configurations corresponding to the second wireless commu-
nication modules 240 of different second devices (e.g., the
second devices 200a, 20056 and 200c¢).

For example, the wireless communication configurations
include contents of Service Set Identifications (SSID), Media
Access Control (MAC) addresses, passwords, encryption
keys and Internet Protocol (IP) addresses of different second
devices 200a, 2005 or 200c¢. These wireless communication
configurations are information needed by the first wireless
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communication module 140 to establish a wireless commu-
nicative connection with the second wireless communication
modules 240 on different second devices 200a, 2005 and
200c¢. The library may maintain a lookup table, which records
the relationship between the wireless communication con-
figurations and the patterns of multi-touch input on each
second device.

In this embodiment, during step S502 of identifying the
second device, step S502a is further performed for comparing
the multi-touch input to the patterns stored in the library.

If the multi-touch input is matched with one of the patterns
in the library in step S502a, one corresponding wireless com-
munication configuration is loaded by first wireless commu-
nication module 140, and step S504 is performed for forming
a wireless communicative connection between the first wire-
less communication module 140 of the first device 100 and
the second wireless communication module 240 of the
matched second device (200a, 2005 or 200c). Some detail
mechanism processes may be included in Step S504 for form-
ing the wireless communicative connection, e.g., enabling the
first wireless communication module 140, searching for a
wireless connection signal provided from the second wireless
communication module 240, and completing the wireless
communicative connection between the first wireless com-
munication module 140 of the first device 100 and the second
wireless communication module 240 etc.

On the other hand, if the multi-touch input is not matched
to any pattern in the library in step S502a, step S506 can be
performed for treating the multi-touch input as a regular touch
input (for example, the regular touch input can be an input
signal of normal touch operation, which includes dragging,
selecting, clicking, zooming in/out, or any equivalent touch
operations in conventional practices), or registering the multi-
touch input as a new pattern into the library. The default action
in Step S506 can be manually adjusted by user.

In an embodiment of the disclosure, the library may further
store privilege levels corresponding to different second
devices. After the wireless communicative connection is
formed (i.e., S504), the first device 100 may provides difter-
ent privilege levels to different second devices. Therefore,
each of the second devices may have different limitations of
authority (read-and-write, read-only, two-way data transmis-
sion, one-way data transmission, etc) relative to the first
device, such that the first device may provide different func-
tions to different authentications of second devices. In this
case, the lookup table of the library may record the relation-
ship between the wireless communication configurations, the
patterns of multi-touch input and the privilege levels on the
second devices.

Based on aforesaid embodiment, the first device in this
disclosure may identify one specific second device currently
placed on the first device, and establish wireless communica-
tive connection to the specific second device automatically. In
this case, the first device and the second device may share/
exchange/display files stored in the first/second storage unit
of both devices.

Reference is made to FIG. 6, which is a flow chart illus-
trating an interface controlling method between multiple
devices according to an embodiment of the disclosure. The
communicative connection method is based on the device
identification method and the communicative connection
method in aforesaid embodiments.

As shown in FIG. 6, after steps S600 to S604 (can be
referred to S500to S504 in aforesaid embodiment), a wireless
communicative connection between the first device 100 and
the matched second device (e.g., the second device 200a in
this example) is formed.
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6

Reference is also made to FIG. 7A and FIG. 7B, which are
schematic diagrams illustrating the relationship between the
first device 100 and the second device 200a according to two
embodiments of the disclosure.

Afterward, step S606 is performed for splitting a screen on
the displaying interface 130 into a first partition PT1 and a
second partition PT2. In this embodiment, the second parti-
tion PT2 may be located at where the second device 200a is
placed on the first device 100. In another embodiment, the
second partition PT2 may be located at a fixed area/location
(e.g., fixed on the top area, or fixed at the bottom area, etc) on
the displaying interface 130 when the wireless communica-
tive connection between the first device 100 and the matched
second device 200 is formed. As shown in FIG. 7A and FIG.
7B, the second partition PT?2 is located at the different posi-
tions on the displaying interface 130 according to where
second device 200q is placed. In FIG. 7A, the displaying
interface 130 is split horizontally with the first partition PT1
on top and the second partition PT2 at the bottom. In FIG. 7B,
the displaying interface 130 is split with the second partition
PT2 on the right side. However, the disclosure is not limited
thereto.

In this embodiment, the first storage unit 160 of the first
device 100 may store first files (e.g., application programs,
pictures, videos, contact lists, emails, etc) on the first device
100. The second storage unit 260 of the second device 200a
may also stores second files (e.g., application programs, pic-
tures, videos, contact lists, emails, etc) on the second device
200.

Step S608 is performed for showing items Item1 related to
the first files from the first device 100 in the first partition PT1.
Step S609 is performed for selectively showing items Item2
related to the second files from the second device 200q in the
second partition PT2.

In an embodiment, the items Item1 and Item2 can be dis-
played in the first partition PT1 and the second partition PT2
automatically after the wireless communicative connection is
established (S604) and the partitions are formed (S606).
However, the disclosure is not limited thereto. In another
embodiment, the items Item2 from the second device 200a
can be selectively displayed on the second partition PT2
according to commands from user. For example, when the
second partition PT2 is formed, the items Item2 will not be
displayed initially in the second partition. In this case, the
items Item?2 will only be displayed after the user confirms to
display the contents in the second device 200a.

As shown in FIG. 7A and FIG. 7B, the items Item1 and
Item2 can be re-arranged at different positions according to
the distribution of the first and the second partitions PT1 and
PT2.

Reference is also made to FIG. 7C, which is a schematic
diagram illustrating exemplary manipulations between two
partitions PT1 and PT2 according to an embodiment of the
disclosure.

In practices, if one of the items Item1 from the first device
100 is selected and dragged from the first partition PT1 to the
second partition PT2 (e.g., as the exemplary manipulation
ACT]1 shown in FIG. 7C), the file related to the selected item
Item1 will be transmitted from the first device 100 to the
second device 2004 through the wireless communicative con-
nection.

On the other hand, if one of the items Item2 from the
second device 200q is selected and dragged from the second
partition PT2 to the first partition PT1 (e.g., as the exemplary
manipulation ACT2 shown in FIG. 7C), the file related to the
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selected item Item2 from the second device 200a will be
transmitted to the first device 100 through the wireless com-
municative connection.

Based on aforesaid embodiments, this disclosure provides
methods for identifying different devices based on specific
multi-touch patterns, automatically establishing a wireless
communicative connection to the identified device and
exchanging files between devices based on the wireless com-
municative connection. Therefore, users may easily set up the
wireless communication between devices without memoriz-
ing complex passwords, parameters or setting steps. The data
transmission between multiple devices will be more user-
friendly and intuitive to operate.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present application without departing from the scope or
spirit of the application. In view of the foregoing, it is
intended that the present application cover modifications and
variations of this application provided they fall within the
scope of the following claims.

What is claimed is:

1. A method of a wireless communicative connection
between multiple devices, comprising:

providing a first device comprising a touch-sensing inter-

face;

providing at least one second device, each second device

comprising a plurality of physical contacts arranged
with an exclusive distinct pattern;
sensing a multi-touch input by the touch-sensing interface
when one of the at least one second devices is currently
placed upon the touch-sensing interface of the first
device, wherein the multi-touch input corresponds to a
distinct pattern of the one of the at least one second
device, and the one of the at least one second device is
not electrically connected to the first device; and

comparing the multi-touch input to a plurality of patterns
stored in a library of the first device; and

forming a wireless communicative connection between the

first device and the one of the at least one second device
using a wireless communication configuration stored in
the library corresponding to the multi-touch input when
the multi-touch input is matched with one of the plural-
ity of patterns stored in the library.

2. The device identification method of claim 1, wherein the
physical contacts are disposed on one surface of the each
second device.

3. A communicative connection method between multiple
devices, the devices comprising a first device and at least one
second device, the first device comprising a touch-sensing
interface and a first wireless communication module, each
second device comprising a second wireless communication
module and a plurality of physical contacts arranged with an
exclusive distinct pattern, the communicative connection
method comprising:

sensing a multi-touch input by the touch-sensing interface

when one of the at least one second devices is currently
placed upon the touch-sensing interface of the first
device, wherein the multi-touch input corresponds to a
distinct pattern of the one of the at least one second
device and the one of the at least one second device is not
electrically connected to the first device;

comparing the multi-touch input to a plurality of patterns

stored in a library of the first device; and

forming a wireless communicative connection between the

first wireless communication module of the first device
and a second wireless communication module of the one
of the at least one second device using a wireless com-
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munication configuration stored in the library corre-
sponding to the multi-touch input when the multi-touch
input is matched with one of the plurality of patterns
stored in the library.
4. The communicative connection method of claim 3,
wherein the physical contacts are disposed on one surface of
the each second device.
5. The communicative connection method of claim 3,
wherein each the plurality of patterns stored in the library
corresponds to an exclusive second device of the at least one
second device.
6. The communicative connection method of claim 3,
wherein the wireless communication configuration is loaded
by the first wireless communication module for forming the
wireless communicative connection when the multi-touch
input is matched with the one of the plurality of patterns
stored in the library.
7. The communicative connection method of claim 3,
wherein the multi-touch input is treated as a regular touch
input when the multi-touch input is not matched to any pattern
stored in the library.
8. The communicative connection method of claim 3,
wherein the multi-touch input is registered as a new pattern
into the library when the multi-touch input is not matched to
any pattern stored in the library.
9. The communicative connection method of claim 3,
wherein the library is further configured for storing a corre-
sponding privilege level corresponding to each of the at least
one second device.
10. The communicative connection method of claim 3,
wherein the wireless communication configuration com-
prises contents selected from the group consisting of Service
Set Identifications (SSID), Media Access Control (MAC)
addresses, passwords, encryption keys and Internet Protocol
(IP) addresses of different second devices.
11. The communicative connection method of claim 3,
wherein the wireless communicative connection is formed
based on a protocol selected from the group consisting of
Wireless Fidelity (WiFi), WiFi direct, Zigbee, Near Field
Communication (NFC) and Infrared Communication.
12. An interface controlling method of a wireless commu-
nicative connection between multiple devices, the multiple
devices comprising a first device and at least one second
device, the first device comprising a displaying interface, a
first wireless communication module and a touch-sensing
interface integrated on the displaying interface, each of the at
least one second device comprising a second wireless com-
munication module and a plurality of physical contacts
arranged with an exclusive distinct pattern, the interface con-
trolling method comprising:
sensing a multi-touch input by the touch-sensing interface
when one of the at least one second device is currently
placed upon the touch-sensing interface of the first
device, wherein the multi-touch input corresponds to a
distinct pattern of the one of the at least one second
device, and the one of the at least one second device is
not electrically connected to the first device;

comparing the multi-touch input to a plurality of patterns
stored in a library of the first device;

forming the wireless communicative connection between

the first wireless communication module of the first
device and a second wireless communication module of
the one of the at least one second device; and

splitting a screen on the displaying interface into a first

partition and a second partition.

13. The interface controlling method of claim 12, wherein
the first device further comprises a first storage unit for stor-
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ing a plurality of first files, the one of the at least one second
device further comprises a second storage unit for storing a
plurality of second files, the interface controlling method
further comprises:

showing items related to the plurality of first files from the

first device in the first partition; and

selectively showing items related to the plurality of second

files from the one of the at least one second device in the
second partition.

14. The interface controlling method of claim 13, wherein,
when one of the items from the first device is selected and
dragged from the first partition to the second partition, the
interface controlling method further comprises:

transmitting a first file related to the selected item from the

first device to the second device through the wireless
communicative connection.

15. The interface controlling method of claim 13, wherein,
when one of the items from the one of the at least one second
device is selected and dragged from the second partition to the
first partition, the interface controlling method further com-
prises:

transmitting a second file related to the selected item from

the one of the at least one second device to the first
device through the wireless communicative connection.

16. The interface controlling method of claim 12, wherein
the second partition is located at where the one of the at least
one second device is placed on the first device.
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